- 14 

CLAIMS . 



^'ompril™ amm \ mem said a^ent 

h*. 3 flU ! d C °, mmUnicati V P rovid »« ™ans to provide a communication of fluid 
b«ween satd outlet and said Let of said pump, said fluid communication being such 

.0 opemflon V «° Whe " «« -trifuga, pump is in 

I zzzsssr wh r ou,d operate ,n or - - 

2- A Pumping arrangement as claLd in claim 1 wherein said arrangement is for 
pumping a fluid of a gaseous/liquid mi\ rrangement is for 

.3. A Pumping arrangement as claimed in claims 1 or 2 wherein said power 
Providing means is an electric Lotor. P 

U 4. A Pumping arrangements claimed in any one of claims 1 to 3 wherein said 

f ce t rr is a bieed iine \ bieed a portion ° f said fl - d *» ti* o Ut rrf a d 

O centrifugal pump to the inlet \ 

5- A Pumping arrangement al claimed in any one of claims 1 to 4 wherein said 
fluid connection between said outletWHrni^^P „ wnerein said 

at IM nn, . ! H f Said centrifu g a » Pump is provided with 

» .^s 0 :: for T ion ° f wed - - - «-> - — 

^nrovidet PUmPing arrangemen ' M Cla ¥ ed in ^ 5 wherein said a. leas, one nozzle 

rotation force onto the main inlet sid\ fluid delivery. P 

**VL *■ A ?UmPinS 38 Clairi \ ed in Ckim 7 where * "id pre-rotation is in a 

^irection co-rotatory with said impeller Wion direction. 
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9. 




A Pumping arrangement as claimed in any one of claims 1 to 8 wherein said 
impeller is not of a substantially greater diameter than said conventional pump. 

10. A Pumping arrangement as claimed in any one of claims 1 to 9 wherein the 
impeller is one modified from V one of a centrifugal pump which would be ordinarily 
(to operate at or about peak efficiency) designated to pump in a similar situation to the 
pump of the present invention U where the fluid is liquid only, said modification 
including the removal of vanes td provide said larger passageways, but to a limit of no 
less than 2 vanes remaining present. 

11. A Pumping arrangement aL claimed in any one of claims 1 to 10 wherein said 
impeller has between 2 and 4 vands. 

12. A Pumping arrangement asWaimed in any one of claims 1 to 1 1 wherein said 
impeller has 4 vanes. \ 

l^. A method of pumping miWphase fluid flow said arrangement comprising- 

providing a centrifugal pump which includes a fluid inlet connected in fluid 

c6mmunication with a fluid sourceWd an outlet though which said fluid is delivered, 

providing a power providing means to rotate the impeller of said centrifugal 
pump \ 

bleeding a portion of fluid frL the outlet and delivering the bled fluid via a 
fluid connection providing means to kid inlet to be injected into the main fluid flow 
into said centrifugal pump fluid, \ 

wherein said centrifugal pump is Wovided with an impeller which has a plurality 
of vanes configured to define there between larger passageways when compared to a 
conventional centrifugal pump which wWd operate in or near optimum conditions 
when pumping liquid only. \ 

14. A method of pumping as claimedL claim 13 wherein said method further 
includes providing a flow control means in\said fluid connection providing means to 
allow the rate of bled fluid flow to be controlled. 

15. A method of pumping as claWd in claims 13 or 14 wherein said method further 
includes the provision of a means tA measure the volumetric rate and head of pressure 
of delivered fluid, the measurement^ taken to be utilised in setting of the flow control 
means. \ 

16. A method of pumping as claiLd in any one of claims 13 to 15 wherein said 
bleeding includes prior to the injectio^of said fluid, the splitting of fluid into at least 
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^Vtwo separated flow paths, wJierein for each flow path there is an injection nozzle 
W provided to inject the flow ink the main suction flow to said centrifugal pump. 
/ 17. A method of pumping ks claimed in any one of claims 13 to 16 wherein said 

injection of said bled fluid is \n a manner which induces a rotation onto the main 

suction flow of fluid. V 

f^^US. A method of pumping as clamed in claim 17 wherein said rotation is in a 
/direction co-rotatory with the direction of rotation of the impeller. 



